
Lab IV – Zachary's Karate Club

Computer modeling of physical 
phenomena



A dormant paper...

Wayne W. Zachary, An Information Flow Model for Conflict and Fission in Small Groups
Journal of Anthropological Research Vol. 33, pp. 452-473, 1977



The story (1)...



The story (2)



The network

Mr Hi 
(instructor)

John A., 
(club 

president)



Links based on..



Homophily & heterophobia

• homophily - people tend to connect those who are similar to 
themselves

• heterophobia - we lose contact with people of other views
• social contagion - people tend to become more similar to their

social neighbors over time.



Adaptive diffusion model
• Each node carry a state: c ∈ [0,1],  encoding association with a particular 

fraction (Mr Hi =1, John. A = 0 all the time, the others are initiated with 
c=0.5)

• Each edge is undirected and has a weight, w ∈ [0,1], which represents the 
strength of the connection. Weights are initially set to 0.5 for all the edges.

• The diffusion of the node states occurs according to:

• Each edge also changes its weight dynamically:
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• With time, the evolving topology of the 
network can result in its division in two 
disjoint compounds 

Divided we stand...

US blogosphere 2004 US Twitter 2011



Your task

• Run adaptive diffusion algortihm on Zachary's karate club 
network

• Try D=5, beta=10, take at least dt=0.01 for a timstep, if using 
Euler update

• Does the network divide in two components? If so, what are 
these components? How do they compare with the real 
division that took place in this club (fractions marked by 
colors in the network graph above)

• Which node or nodes survive the longest as the bridge between 
the two groups?



Some hints
• attributes: add the attribute 'state' to the nodes and 'weight' to the edges
• parallel update - create a copy of the network (nextg) to update all the 

nodes at once
• spring layout - best to visualize the division of the network, as it 

automatically takes into account the weights of the edges (if the attribute 
'weight' is used)

• iterators: use g.nodes, g.edges to loop through the nodes or edges
• plotting:

• plot the network every 10 timesteps to create a movie illustrating its 
division

nx.draw_spring(g, cmap = cm.cool, vmin = 0, vmax = 1,with_labels = True, node_color = 
[g.nodes[i]['state'] for i in g.nodes_iter()], edge_cmap = cm.binary, edge_vmin = 0, 
edge_vmax = 1,edge_color = [g.edge[i][j]['weight'] for i, j in g.edges])



Extra task
• Can you improve the predictions of the members' division 

between the groups by using the extra information from 
Zachary's paper on strengths of connections between the 
members?



http://www.fuw.edu.pl/~piotrek/compl2022/zachary.txt
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